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ON 
IT) 




(57) Abstract: An object of the invention is to make more compact 
as a whole and particularly in its front face an apparatus with a built-in 
speaker, said apparatus having a display means, an operation means 
and a speaker grill which are provided on the front face of the appara- 
tus body, without reducing the size of the display panel of said display 
means and the size of the operator panel of said operation means and 
without deteriorating the tone quality of the built-in speaker. An ap- 
paratus of the invention has a speaker (6) to be built in the apparatus 
body (2), said speaker (6) being provided at the back of at least one 
of a display panel (4) and an operator panel (5), and has a voice path 
(18) for guiding a voice outputted from the speaker (5) to a speaker 
grill (13). 
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Apparatus with a Built-in Speaker 



The present invention relates to an apparatus with a built-in speaker in which a 
speaker to output a voice is built, and more particularly, to an apparatus with a built-in 
speaker having an entirely compact size. 

Conventionally, in a speaker built-in apparatus la, having a display panel, an 
5 operator panel and a speaker grille on the same surface of the apparatus body, e.g., a front 
face, display means 4a, operation means 5a and a speaker 6a are provided in an apparatus 
body 2a as shown in Fig. 3. That is, in the speaker built-in apparatus la, the display means 
4a, the operation means 5 a and the speaker 6a are provided on approximately the same 
surface. 

10 In the conventional speaker built-in apparatus 1 a, as the display means 4a, the 

operation means 5 a and the speaker 6a are provided on approximately the same surface, the 
size of a front face 10a is determined based on the sizes of these means, and the apparatus 
body 2a cannot become compact. 

Especially, with today's needs for multiple functions in the apparatus, the 

15 operation means 5a increases in size, to increase the area of the operator panel 12. Further, 
the area of a display panel 1 la of the display means 4a must be increased to increase the 
number of display items for readability. In addition, it is more advantageous to obtain a high 
quality voice output as the speaker 6a is larger. Accordingly, the size of the front face 1 0a 
tends to increase, and the problem is more serious. 

20 The present invention has been made in view of the above-described problem, 

and provides an apparatus with a built-in speaker in which the sizes of the display panel and 
the operator panel can be ensured without being reduced, and the quality of output voice from 
the built-in speaker is not degraded 

In order to obtain this object the present invention provides an apparatus with 

25 a built-in speaker having a speaker provided in the rear of at least one of a display panel and 
an operator panel, and a voice path to guide a voice from the speaker to a speaker grille. 

The detailed construction of the apparatus is an apparatus with a built-in 
speaker which comprises a display means having a display panel, an operation means having 
an operator panel and a speaker for outputting a voice through a speaker grille, and which has 
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said display panel, said operator panel and said speaker grille provided on the same face of 
the apparatus body, wherein; a speaker is provided at the back of at least one of said display 
means and said operation means, and a voice path connecting the output face of said speaker 
to said speaker grill is provided. 
5 That is, in the speaker built-in apparatus, the area for providing the speaker is 

moved to the rear of at least one of the display means and the operation means, and by this 
movement, the area of the surface where the display means and the operation means are 
provided can be reduced. 

The entire apparatus can be downsized, especially, a compact front face can be 

10 attained. 

Hereinbelow, an embodiment of the present invention will be described in 
detail by way of example with reference to Figs. 1 and 2. The embodiment does not pose any 
limitation on the present invention. 

Fig. 1 is a partially-cutaway entire perspective view showing the structure of 
1 5 the embodiment of the present invention. 

Fig. 2 is a partially-cutaway I-I cross-sectional view of the embodiment in Fig. 

1. 

Fig. 3 is a diagram corresponding to Fig. 1, showing the conventional 
technique to the present invention. 

20 A transceiver 1 as a speaker built-in apparatus has a casing 2 forming the 

apparatus body, a circuit board (not shown), a chassis 3 holding the circuit board, display 
means 4, operation means 5, a speaker 6, a microphone 7, power supply means 8 and an 
antenna support mount 9. 

In the casing 2, the display panel 1 1 of the display means 4, the operator panel 

25 12 of the operation means 5, the speaker grille 13 to pass a voice from the speaker 6 and 
output it to the outside the apparatus, and a microphone grille (not shown) to input a voice 
from the outside into the microphone 7, are provided on the front face 10. Furthermore, in the 
casing 2, the antenna support mount 9 and operation knobs 15 and 16 are provided on a top 
face 14. 

30 The operation knob 15 is used for squelch operation for fine noise control, and 

the operation knob 16, for startup and turn-off of the apparatus and output control on a voice 
from the speaker 6. 

The chassis 3, fixed to the inside the casing 2, holds the above-mentioned 
circuit board and switches and the like (not shown). 
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The display means 4 displays a transmission/reception channel, a battery 
remaining amount of the power supply means 8, a transmission power amount, a scan mode 
and the like. The display means 4 has the display panel 1 1 to indicate display contents on its 
front surface and is provided on the casing 2 such that the display panel 1 1 is on the same 
5 surface as the front face 10 of the casing 2. 

The operation means 5 is used for setting the transmission/reception channel, 
the scan mode, the power and the like. The operation means 5 is provided on the casing 2 
such that the operator panel 12 is on the same surface as the front face 10 of the casing 2. 

The speaker 6 converts a received audio signal into a voice and outputs it. A 
10 plate having a size to obtain a sufficiently high-quality voice is selected as a voice output 
plate 17. The speaker 6 is provided in the rear of the operation means 5, at an angle to the 
front face 10 of the casing 2. 

On the other hand, the speaker grille 13 to pass a voice from the speaker 6 and 
outputs it to the outside the apparatus is formed in the same surface of the front face 10 of the 
15 casing 2. 

The transceiver 1 has a voice path 18 to connect the voice output plate 17 of 
the speaker 6 to the speaker grille 13. The voice path 18 mainly has a sound collecting unit 
19 having a size and a shape corresponding to the voice output plate 17 of the speaker 6, on 
one end, a voice emitting unit 20 having a size and a shape corresponding to the speaker 
20 grille 13, on the other end, and a sound transmitting tube 21, connecting the sound collecting 
unit 19 to the voice emitting unit 20, to transmit an output voice from the speaker 6 to the 
voice emitting unit 20. 

The power supply means 8 supplies electric power necessary for the 
transceiver 1 when it functions. The power supply means 8 has a battery (not shown), a 
25 battery box (not shown) to accommodate the battery, a connection terminal (not shown) to 
supply the power of the battery to the casing 2 side, and the like. 

The power supply means 8 is removably integral with a bottom surface of the 

casing 2. 

The transceiver 1 has the construction as described above. Hereinbelow, the 
30 function of the transceiver 1 according to the present invention will be described. 

A user operates the operation knobs 15 and 16 and the operation means 5, to 
start the transceiver 1. Next, the user sets the channel to receive a signal from a transmitting 
side. 
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When the transceiver 1 receives a signal from the transmitting side, the circuit 
processes the received signal and converts it to an audio signal, and sends it to the speaker 6. 
The speaker 6 receives the audio signal, converts it to a voice, and outputs it from the voice 
output plate 17. 

5 The voic e outputted from the voice output plate 1 7 of the speaker 6 is sent to 

the voice path 18. That is, the voice enters the sound collecting unit 19, passes through the 
sound transmitting tube 21, and is transmitted to the voice emitting unit 20. 

The voice reached the voice emitting unit 20 from the voice path 18 passes 
through the speaker grille 13 adjacent to the voice emitting unit 20 and moves to the outside 
10 the casing 2. 

Then the user can receive the received content in voice form. At this time, as 
the speaker 6 has a size not to lose the quality of the voice, the user does not hear a quality- 
degraded voice. 

On the other hand, as only the display means 4, the operation means 5 and the 
1 5 speaker grille 1 3 are provided on the front face 1 0 of the casing 2 and'the area necessary for 
holding the speaker 6 is moved to the rear of the operation means 5, the area of the front face 
10 is small. 

Accordingly, in the transceiver 1, as the area of the front face 10 can be 
suppressed to be small, the entire apparatus can be compact. 

20 m the transceiver 1 , the speaker 6 is provided in the rear of the operation 

means 5, however, it may be provided in the rear of the display means 4, otherwise, it may be 
positioned in the rear of the display means 4 to the operation means 5. 

In the transceiver 1, to avoid the reverberation of a voice from the speaker 6 in 
the voice path 18, the placement position of the speaker 6 and the shape of the voice path 18 

25 are considered, however, it is preferable that they are arbitrarily selected in correspondence 
with the shape and size of the speaker 6, and the shape and diameter of the sound transmitting 
tube 21 of the voice path 18. 

Although the embodiment of the present invention is a transceiver, the 
invention is applicable to a receiver, a navigator and the like. 

30 111 me speaker built-in apparatus according to the present invention, the 

position of the speaker built in the apparatus body is in the rear of at least one of a display 
panel and the operator panel, and the voice path to guide a voice from the speaker to the 
speaker grille is provided. Accordingly, when the display means, the operation means and 
the speaker grille are provided on the same surface of the apparatus body, as the area of the 
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speaker does not influence the surface, the area of the surface can be suppressed to be small. 
As a result, the entire apparatus can be downsized. Further, as it is not necessary to reduce 
the speaker to a predetermined or smaller size, voice quality can be ensured. 
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CLAIM: 



1 . An apparatus with a built-in speaker which comprises a display means having 

a display panel, an operation means having an operator panel and a speaker for outputting a 
voice through a speaker grill, and which has said display panel, said operator panel and said 
speaker grill provided on the same face of the apparatus body, wherein; a speaker is provided 
at the back of at least one of said display means and said operation means, and a voice path 
connecting the output face of said speaker to said speaker grill is provided. 
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